Intertester reliability of the Modified Anterior Drawer (Lachman) Test for anterior cruciate ligament laxity  by Duggan, Nick P & Ross, Janet C
Nick P Duggan 
JanetC Ross 
Eight therapists each examined 16 subjects (14 
with documented ACL pathology, two normal 
subjects) in a single session. Instrumented 
anterior laxity measurements were performed 
bilaterally on aU subjects prior to testing. 
Therapists assessed the degree of anteriortibial 
translation on a visual analogue scale, and 
indicated whether the nominated knee tested 
positive or negative using the Lachman test. 
Intertester reliability in assessing anterior 
translation was low. Correlation between the 
overall therapists' translation measurements 
and the arthrometer was moderate. Intertester 
reliability in indicating whether the nominated 
knee tested positive or negative was low. These 
findings suggest that greater expertise is 
necessary for therapists to reliably use the 
Lachman test as an asSessment procedure in 
evaluation of the injured knee. 
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ORIGINAL ARTICLE 
Intertester reliability of the 
Modified Anterior Drawer 
(Lachman) Test for anterior 
cruciatel.igament laxity 
he anterior cruciate ligament 
(ACL) is the keystone that 
controls the fluid, complex 
flexion, and rotational motion of the 
normal knee (Caubad 1983). The ACL 
is not merely .a static restraint, but 
rather a dynamic structure with unique 
anatomic and physiological properties 
(Caubad 1983, Fetto and Marshall 
1980). 
There is a high incidence of injury to 
the ACL, often escaping diagnosis 
(DeHaven 1983, Torg et aI1976). 
Determining ACL laxity is crucial in 
planning future management of the 
patient and avoiding long-term 
sequelae. The latter include 
degeneration of articular cartilage, 
abnormalities in the quadriceps 
extensor mechanism, and lesions to the 
menisci (King et al 1986, Noyes et al 
1980 and 1983). 
Physiotherapists often perform tests 
to determine ligamentous laxity when 
evaluating patients with knee 
problems, and are becoming 
increasingly aware of the need for 
establishing the reliability of their 
clinical assessment techniques (Gogia 
et al 1987, McClureet a11989). It is, 
therefore, important to have diagnostic 
test procedures for evaluating the 
status of the ACL which are known to 
be reliable. Therapists should be able 
to agree on test findings, that is there 
should be some degree of inter-tester 
reliability if the test is to be useful for 
making clinical decisions (Gogia et al 
1987, Gonella et a11982, McClure et 
aI1989). 
The Lachman test for assessing ACL 
laxity has been shown to be a clinically 
accurate and valid test, having 
supplanted the classic anterior drawer 
test, to become the clinical standard 
(DeHaven et a11983, Donaldson et al 
1985, Frank 1986,Johnson 1983, Katz 
and Fingeroth 1986, Larson 1983, 
Torg et a11976, Wroble and 
Lindenfeld 1988). 
Torget al (1976) have stated that an 
understanding of the majority of 
traumatic knee problems that occur in 
the athlete begins with the knowledge 
of the status of the ACL, and that the 
Lachman test is a simple, reliable and 
reproducible method for 
demonstrating ACLinstability. In 
addition it is the only test specific for 
this lesion. 
Several studies by various authors 
have been performed comparing the 
respective values of the anterior drawer 
test (ADT) and Lachman test (L T) 
(Donaldson et a11985, Katz and 
Fingeroth 1986, Torg et aI1976). The 
most commonly cited is that 
performed by Jonsson et a1 (1982), 
where it WaS reported that in 
examining an acutely injured knee in a 
patient without anaesthesia, the 
Lachman test was superior to the . 
ADT, but in chronic injuries, both 
tests had a high diagnostic accuracy (97 
per cent). 
The results of Donaldson and 
Warren (1985) showed that theL T 
was initially positive in 99 per cent of 
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the knees tested and under anaesthesia, 
100 per cent; the ADT was positive 
initially in 70 per cent of the knees, 
under anaesthesia this increased to 91 
per cent. They pointed out that in an 
acutely injured knee, pain. effusion and 
muscle spasm may limit the use of the 
anterior drawer and pivot shift tests,so 
that the L T may be the only 
appropriate or possible test to use. 
Katz and Fingeroth (1986) concluded 
that the anterior drawer sign, although 
widely used, was a poor diagnostic 
indicator of ACL injuries, especially in 
the acute setting. For aCUte ACL 
injuries the L Twas 77.7 per cent 
sensitive while the ADT was 22.2 per 
cent. In the situation of chronic ACL 
injuries the LT was 84.6 per cent 
sensitive while the ADT was 53.8 per 
cent. 
Jonsson et al (1982) reported that the 
L T was a valuable diagnostic tool, and 
should be used routinely in the 
evaluation of knee joint stability. 
However, there may be difficulty in 
carrying out the L T, especially in 
patients with voluminous muscles 
around the knee. 'This muscle bulk 
creates difficulty in holding the femur 
with one hand and simultaneously 
forcing the tibia anteriorly. 
The Lachman test has been cited as 
the test of choice for the acutely 
injured knee, as it circumvents three 
major reasons for inadequacy of the 
classic ADTin this situation 
(Donaldson et al 1985, Gurtler et al 
1987, Rovere and Adair 1983, Torg et 
aI1976). According to Gurtler et al 
(1987) these were that with an acute 
injury with an associated haemarthrosis 
that prevents knee flexion to 
90 degrees, the examination is 
performed with the knee in slight 
flexion, the position of comfort. In 
addition, protective spasm of the 
hamstring muscles is negated with the 
joint extended. Finally, with the knee 
tested in extension, the acutely convex 
configuration of the posterior surface 
of the medial femoral condyle is 
disengaged from the door-stop effect 
of the posterior hom of the medial 
meniscus. The relatively flat 
configuration of the anterior aspect of 
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the femoral condyle does not obstruct 
anterior translation of the tibia. 
The standard Lachman test is 
performed with the patient lying 
supine on the table with the involved 
extremity on the side of the examiner. 
With this extremity in slight external 
rotation and knee held in 15-20 
degrees of flexion, the femur is 
stabilised with one hand and firm 
pressure applied to the posterior aspect 
of the proximal tibia, lifting it forwards 
in an attempt to translate it anteriorly 
(Gurtler et al 1987). 
The stabilised Lachman test is a 
modified test designed to overcome 
some limitations of the standard 
Lachman test according to Wroble and 
Lindenfeld (1988). They have stated 
that the standard method does not 
limit motion of the femur and that 
during performance of a single test, the 
flexion angle may change. The 
Lachman test also requires that one of 
the examiner's hands be used to grasp 
the patient's distal thigh, which 
becomes problematic in the patient 
with a large thigh. Regardless of thigh 
size, the examiner with small hands 
may have difficulty getting a good grip 
proximally. With the patient supine, 
the examiner places his knee on the 
examination table beneath the patient's 
thigh proximal to the joint line. The 
thigh is further stabilised by placing 
one hand firmly on its anterior aspect. 
T.t"te index finger is placed on the 
medial joint line, and the thumb on the 
lateral joint line. Using the other hand, 
the examiner applies anterior and 
posterior forces to the proximal tibia in 
the usual fashion (Wroble and 
Lindenfeld 1988). 
The purpose of this study was to 
assess the intertester reliability of the 
Lachman test performed by a group of 
physiotherapists with postgraduate 
qualifications in orthopaedic manual 
therapy. 
Method 
Sample 
Sixteen volunteer subjects (ten male, 
six female, aged 17 to 40 years) 
participated in the study. Two were 
subjects with no known knee pathology 
and 14 were selected .as a sample of 
convenience from the files of an 
orthopaedic surgeon (specialising in 
knee disorders). Each of these 14 
subjects had documented evidence of 
post-traumatic ACL laxity via 
arthroscopy, graded Lachman I-ill. 
All subjects with knee pathology were 
at least six months post-injury at the 
time of assessment. None had 
associated posteriorcruciate or other 
ligamentous injury to the same knee, 
and none had undergone operative 
reconstruction of the ACL. Any 
Subjects who had documentation of 
bilateral injury were also excluded 
from selection. 
Eight currently practising 
physiotherapists (five male, three 
female) within the Auckland area with 
postgraduate qualifications in 
orthopaedic manual therapy (Advanced 
Diploma in Physiotherapy and/or 
Diploma of Manipulative Therapy) 
were asked to participate in the 
investigation. 
Procedure 
Prior to participation in the study all 
subjects were mailed a subject 
information sheet and completed a 
standard consent form (conforming to 
the Auckland Hospital Research Ethics 
Committee Guidelines for Clinical 
Research, May 1989) with the right to 
withdraw from the study at any time. 
All testing was performed in a single 
session. Subjects and therapists were 
assigned a number and a modified 
Latin square design WaS used to 
determine the order of testing by each 
therapist in order to control for 
ordering effects. Testing took place in 
two groups ·of eight subjects each. 
Instrumented anterior laxity 
measurements were performed 
bilaterally on .theknees of all subjects 
immediately prior to assessment by the 
therapists. The test instrument was the 
MEDmetric Arthrometer model KT-
1000, (Medmetric Corp, San Diego, 
CA 92117) with all testing performed 
by the same researcher following the 
testing procedure described by Daniel 
et al (1985) and shown in Figure 1. 
Subjects were positioned supine on 
plinths arranged around the .assessment 
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Figure I. MEDmttric Arthrometer. model KT1000. 
A. thigh support; B. foot rest C. tibielsensor pad; D. patella sensor pad; E. force 
handle; F. displacement dial. 
Taken from: Daniel OM. Stone ML. Sachs It and Malcolm L (1985): Instrumented 
measurement of Anterior Knee Laxity in Patients with Acute Anterior Cruciate 
Ligament Disruption. The American Journal of Sports Medicine 13:401-407. 
Reproduced withpennission of author (D. Daniel MD) and publisher (Raven Press). 
room. The knee to be examined had 
tape applied to both medial and lateral 
aspects of the joint line to obscure any 
arthroscopic scars. 
A .description of procedure and 
standardised testing and recording 
instructions for the Lachman (Gurtler 
et al 1987) and Stabilised Lachman 
(Wroble and Lindenfeld 1988) tests 
were sent to each therapist several 
weeks in advance of the testing session. 
Therapists were advised that some 
subjects in the study may be healthy 
volunteers with no history of knee 
pathology. 
The therapists were asked to: 
appreciation of a soft or mushy 
endpoint on anterior translation of the 
tibia. Anterior translation of 0-5mm is 
present. 
Grade TI: Instability is characterised 
by' a visible anterior translation of the 
tibia as well as the soft endpoint. 
Anterior translation of 5-lOmm is 
present. 
Grade ill: A greater degree of visible 
anterior translation is evident as well as 
the soft endpoint. Anterior translation 
of more than 10mm is present. 
A Indicate whether the nominated 
Figure 2. 
Visual analogue scale. 
knee tests positive or negative. (A 
positive test indicating disruption of 
the ACL is described as one in which 
there is proprioceptive and! or visual 
anterior translation of the tibia in 
relation to the femur with a 
characteristic mushy or soft endpoint. 
This is in contrast to a definite hard 
endpoint elicited when the ACL is 
intact (Gurtler et al 1987r) 
... Indicate whether a standard or 
stabilised Lachman test was used. 
A maximum time limit of three 
minutes was imposed for completion of 
assessments and recording for each 
subject. 
Therapists were instructed not to 
discuss results amongst themselves, 
and subjects were advised not to 
divulge information about their 
condition to the therapists. All data 
sheets were concealed from the 
therapists and subjects until 
completion of the testing. 
Statistical analysis 
Data were analysed using the Bartko 
intrac1ass correlation coefficient 
(Bartko 1966) the Pearson product-
moment correlation coefficient 
(Roscoe 1975, Currier 1984) and 
sensitivity and specificity values (Galen 
and Gambino 1975, Krieg et al 1975, 
Phillips et aI1983). 
Results 
The overall therapists' positive or 
negative test results and pathological 
status of the nominated knees are 
shown in Table 1. 
The Bartko intrac1ass correlation 
coefficient (ICC) for intertester 
reliability in assessing the degree of 
A Assess and record the degree of 
forward translation of the tibia on the 
femur (bilaterally) on a visual analogue 
scale as previously described by Noyes 
et al (1983) (see Figure 2). Place a mark somewhere on each line below, indicating the amount of 
anterior translation in each knee. 
Grades were determined as follows: 
(Gurtler et a11987) GDI GDII GDID 
Grade I: A positive Lachman test 
manifested by proprioceptive 
o ______ 5 _____ _ 10 _____ 15 (mm) 
Mild Moderate Severe Gross Oaxity) 
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anterior translation of the tibia in mm 
(bilaterally) was 0.49, and for the 
assessment in grades (I-III) was 0.34. 
The Bartko ICC for intertester 
reliability in indicating whether the 
nominated knee tested positive or 
negative was 0.25. 
The Pearson correlation coefficient 
between the overall therapists' 
translation measurements in mm and 
the arthrometer was 0.55, with the 
range of values between the individual 
therapist's translation measurements 
and the arthrometer extending from 
0.52 to 0.78. 
The Pearson correlation coefficient 
between the overall therapists' 
assessment of grades (I-III) and the 
documented evidence of ACL 
pathology was 0.47. 
The Pearson correlation coefficient 
between the overall therapists' 
indication of a positive or negative test 
result and the documented evidence of 
ACL pathology was 0.3 7, with the 
range of values between the individual 
therapist's indication of a positive or 
negative test result and the 
documented evidence of ACL 
pathology extending from 0.15 to 0.65. 
(When the subject with bilateral 
pathology was excluded a Pearson 
correlation coefficient of 0.42 was 
obtained.) 
The sensitivity between the overall 
therapists' indication of a positive or 
negative test result and the 
documented evidence of ACL 
pathology was 0.76 and the specificity 
was 0.75. 
Discussion 
Although no universally accepted 
values have been established fot 
reliability coefficients (Currier 1984), 
Guilford (1956) viewed a correlation 
coefficient of 0.9 to 1.0 as very high 
correlation, of 0.7 to 0.9 as high, of 0.4 
to 0.7 as moderate, and of 0.2 to 0.4 as 
low correlation. In terIils ofreliability, 
Roscoe (1975) viewed a correlation . 
coefficient of 0.8 to 1.0 as very reliable, 
of 0.6 to 0.79 as moderately reliable, 
and ofless than 0.6 as oflow reliability. 
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Table 1. 
Overall tIlerapists' positive or negative test results and patllologicalstatus of tile 
nominated knees. 
Pathological status Positive 
Test result 
Positive 85 
Negative 27 
Total 112 
The results of the study revealed a 
low in~ertester reliability in assessing 
the degree of anterior translation of 
the tibia in mm, and in grades. 
Although these ICC results are not 
high, individual therapist reliability 
may vary according to experience and 
common clinical use of the Lachman 
test. Several physiotherapists admitted 
lack of experience at performing the 
Lachman test because of their 
individual areas of clinical emphasis. 
However, no attempt was made to 
correlate the therapists' subjective 
reports of experience with the 
reliability of their individual results. 
Additionally, therapists are not 
normally required to grade translation 
in the clinical setting, thus their use of 
the Lachman test would normally be 
limited to making a positive or 
negative diagnosis. 
Daniel et al (1985) have stated that 
the difference between the two knees 
of a subject is more revealing of 
pathology than is the absolute 
displacement. 
The correlation between the overall 
therapists' translation measurements 
and the anhrometer was moderate, 
indicating low reliability. However, the 
individual therapist's r-'-values ranged 
from moderate to high correlation. 
The intertester reliability in 
indicating whether the nominated knee 
tested positive or negative WaS low. 
However, the correlation between the 
therapists' diagnoses of a positive or 
negative test and the documented 
evidence of ACL pathology was 
Negative 
Total 
4 89 
12 39 
16 128 
slightly higher, with the individual 
therapist's r-values ranging from very 
low to moderate correlation. A 
moderate correlation was obtained 
between the overall therapists' 
diagnoses and the documented 
evidence of pathology when the subject 
with bilateral ACL pathology was 
excluded from the analysis. 
The sensitivity and specificity values 
obtained from the therapists' diagnoses 
of a positive or negative test and the 
documented evidence of pathology 
were markedly higher than the Pearson 
r-values obtained. (This difference may 
be due to the small number of normal 
subjects within the sample group.) 
Phillips et al (1983) have stated that 
when a new examination is being 
investigated, its clinical usefulness can 
be judged by its sensitivity and 
specificity. If the proportion of positive 
to negative test results is equal to that 
which could be expected purely by 
chance, the percentage of subjects with 
a positive result in the pathological 
group will equal the percentage of 
subjects with a positive result in the 
non-pathological group, ie the 
sensitivity and specificity will add to 
one (100 per cent). What is required, 
then, is both a high sensitivity and a 
high specificity. For eJ(lUllple, even a 
test with a sensitivity value of90 per 
cent is not useful if the specificity value 
is only 10 per cent as this is then purely 
equal to chance (Galen and Ganibino 
1975). 
Although only sensitivity and 
specificity have been cited, predictive 
values will also he of importance for 
clinical appliCation of these results. 
This is because the number of true 
positive or negative test results in a 
population will vary according to the 
prevalence of pathology in that 
population. Hence the clinical 
interpretation of the sensitivity and 
specificity values will also vary 
according to the prevalence. However, 
as predictive values are based on the 
prevalence of ACL pathology in the 
local population, they have not been 
included in this report (Begg 1987, 
Galen and Gambino 1975, Sheps and 
Schechter 1984). 
Another factor which may have had 
some influence on the results obtained 
was that at least one subject had 
undocumented bilateral knee 
pathology. The resulting anterior 
laxity of the non-nominated knee may 
have added to the difficulty of 
diagnosing the nominated knee as 
positive or negative. 
All but one physiotherapist elected to 
use the stabilised Lachman test in 
preference to the standard test. This 
would tend to confirm reports in the 
literature that there may be difficulties 
in performing the standard Lachman 
test (Donaldson et al1985, Frank 
1986, Jonsson et al1982, Rebman 
1988, Wroble and Lindenfeld 1988). 
In order to obtain subjects who had 
documented evidence of ACL 
pathology (via arthroscopy) and whose 
condition would not be aggravated by 
the testing procedures, all the subjects 
(excluding normal volunteers) in this 
study were six months or more post-
injury. Therefore, the results of the 
study demonstrate the intertester 
reliability of the Lachman test 
performed on the chronically ACL 
injured knee. However, the intertester 
reliability in the case of the acutely 
injured knee remains unknown. 
Conclusion 
Injury to the ACL may lead to 
functionalinsta:bility, meniscal injury 
and premature degenerative changes of 
the knee or, if treatment and 
rehabilitation are carried out carefully, 
to a functionally stable knee with no 
premature degenerative changes 
(Rovere and Adair 1983). 
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According to Noyes and Grood et al 
(1980), laxity tests alone do not provide 
a reliable prediction of functional 
stability. Despite this limitation, the 
laxity examination remains the primary 
means by which the clinician diagnoses 
ligament injuries. 
Although the intertester reliability 
results are moderately low, they 
demonstrate the therapists' inadequacy 
at performing the Lachman test, not a 
lack of validity of the test, which has 
been firmly established (DeHaven 
1983, Donaldson et a11985, Frank 
1986,Johnson 1983, Jonsson et al 
1982, Larson 1983, Torg et al1976). 
The low intertester reliability 
indicates that some therapists need 
greater expertise in using the Lachman 
test as an assessment procedure in 
evaluation of the injured knee. 
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